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7*hT-fxi'^'l la, I IhH-h^^^flh-^im 
x^'^J' 1 1 c . 11 dA>/i>aj:^Sil4^am^V2tOW 

im^ V 5 ?: a->"CX7 ^ 3 4 $•» LT«(1»SJEV 
contort. Mm^V5S:AyHAX7-f;P^'35^a 

-< X&lXE FM<i^^5)-gr^i^rV^'> t -f/l^mm^ 




1 

^futptr -f *>/i>(0R«3t* ii--^ < b t b5E hyy 
mERI♦3t*-'^^l'^>i^/v:EFMm^^^S-cfv^r. mSH 

mi^mmi^^y ^A^^imLx^^^zfivrnm. lt 

^fu'ijtT i 7. ^ t-t^(n^it^'ytc < i: t b5£ h 5 -y 
^J' c7):£tF:^|6i tc 2 ^91 $ iiJt 7 * h X ^ X :5' ^ itffl V 

^<tr 6 * y;Mi^?r fflt^ * 3tx ^ >t 

m^m^-h^hi\fz^^^'m^'^\^x. mm. 

Wr>ir}Vit^-)V H<l-^i&ft«7 ^ yP:? 5^a tT 

itSg 1 M»<i^2:RilK t-C w£m2«i|»<i^i:^r L . 

H<i^^ ^ }V9 Sra LT * 

n>:ih7-y^'*WL, ah^-y^^fc-foTt-yhigglS 
^<Ote&:^|6lt2^)-8i|$n^7* T^^SrfflV^t: 
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2 

3tx x^to-^ * ^^yi^m^li^M. 
fUth^-y^'^^L. ah^ y^'tC-e-sTtT yhigg^ 
^'i0tfcfiri6lt:2^S?$iut7 * hx ^ x:? ^'Jrfflv^T 

m^m^mtziii^x. 

mB2im^tUi:y* hx-f x:5'^'co-^r<07* hx-f 
x^' ^*»^>^iJ:^J^i^&^#co^'Cy^i&l|l $g»^^(ca 

mii2ji^m^tU:i7^ hx^x^':J'<0ffi^c07:r hx^ 

x^' ^'3&'^ajij$#i.&ii^<7)^^i,^ig 2M»©^fe:s 
«^i<^^f^mis^coai:f}m^V'^itmssm2</)Tsf 

WT<0S«lUfc*<^«^liaSI 1 mm^b LXtii:frr 
|ir£lllM»fi^JrRlKL-CB5ail2iHa«i^i: LTUi 

lOOOl ] 
[00021 

50 I8£3l5<^)S1gl«6*. ji^JtX'fX^' (CD-WO) 



3 

V ^4 ) h 7 y 2 3&«;^y nM 7 ;P«tCJ^«$ Z 
<^h7-/^'O5ia0«. AT IP (Absolute Tiae In P 
regroove) r-^ t W^t&lfiJmfSHBSSr^l-tWT 

7mim) ftfch' y BP*>iCOh* y r 1 j 

X'Syhiy fOj T*>l>*Hc:j5fr±lKHz^fl:-rsJ: 
dtCFSK (Frequency Shift Keying)^p$tlTV^&. 
100 03] tti. ATlPr-^ii. lyu-Atfii 
^ ( 84 1'-/ h ) <Ob'-y h $-t*JLo^^<7>(iSfc:@ 

[00041 l?aL;t£S»rflg^r3tT ^ X:? tc^ 

~YT-^\i. 17 1^- ( 9 8 h' -/ 
b ) <0b'-7 h mt. 1 hfc>JJE-tSi&fi[:&3JiA 

[00 05] ^i-c, m^^itr^:^^^zmm^:a^m■ 

ATI PT-^'i:1)-:/3-Hx-:J't^7 

J: f)&ib^tiX\>^ht:ib. AT I Pr-rJ'iSrll^f i^e- 
S*^*^.. ;i(Ot:if>. a*AT I Pr-^S-S^f I.R 

P L LiaiNl^ffltr^fc F S K«p|5|»fc: J: oTgPSrIf 

[00 061 L*»L. '>:r7'/Hi^<0|f^tct>v^Tll. 

[00071 BJ^. hy^^yiTW^mi. *K-!r:7 
Ty7"<^7:r hr-r T^:J'±-e3l£T-( x^' J: ORSrSii 

w^xn\yK}VTiyh^j:f>iii. vv^^>yw^^ 
"^EFum^mi^m^tx. »?*7';pm^wB<oc/ 

[OOO810litf, Bij&LtiXo^j:i^Wm<0^ -i X 
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4 

TC/N?:fiT$-g-, jMfcATI PT-:?fr||4T& 
^-i-iz:k^^j:^mi:^t:Lxmf^^f:mmz 
tXttd. 

[00091 i 3 ^r. mf\PP^i:<mtttcibiz. 
mtti. 1 t*-ATyyjir;PaT'»i. ^^6-4 4 

^^im.LX\>^t:. 

[0 0101BD*>, '>*7';Ml^|f4SISJi, H3fc:* 
•rXoiZ^ m^7lA. 71B,J^[«72A. 72 
B. Jg^ri>'T>^7 3A-7 3C. nT^Ji(illU»7 
4. ^'7>'ri5jffi7 5A. 7 5B, e-^'*-;PHIIl» 
76A. 76B. ta<iI5]B77. A> K>'^X7 ^ /I':? 

(BPF) 7 8*>'5>fl|jS$<t-CV^6. 

[OOlll^fC. 1 0<i3tt-y^'Ty7^. 3!£T-fX 
^'A»<^<ORIt3t5:§3t^S7*hx^-f^^l ItLT 
20 ^tt<^4^^S9e57* fr-fx^'rJ'l l3&sfflV^/i>n-C 

a. 1 ld<^>MtS3t«&tX*iafcfiSt6T-<x^':? 
lib, 11 c<7^S3tfttc«i5f ^►mEV 1 . V2 
*51lll3|lM*aS7 1A, 7 IBfcioT^JfiSixS. 
[00 121 Cl^-C. mSVl. V2tfcV%T«. Ttr 

JEtT^L. fl-:>i?'n^7'*eth-A<7>mfr|SiIfc^ 

30 t>tz^tltiuom^\^^\^ifiy)\^:rtzfBtx$mth. 
[00131 -^r, «ffV 1 {Hg^riyTy-9-7 3 A^ 
:frL-CiiJ351i<Bl5l»7 4{cA:>j3it. «ffiV2»ilS^3 

yfy^i 3B^itLxm^s2t LX9yyrmi7 

5 BftlX«S«7 2 A<7^^RfeA:^aS^iCA:^J$fl.T^^ 

[00141 ^immimi 4ii-^<r>tii:f}m^s 
nm^^yTy^7 3Ci:itLXi^yyrm7 5A 
Rr/mm7 2 AORi6A:>]J&?t:A*3*i.Tv^&. 

[ 0 0 1 5 1 :7 7 yy'm7 5 Aoaj^fi^iie-^' ;^ 
40 -)vmmeAiitLxm^s3tLx»wm7 2B 
<^WlSJJjm-izX:f}^ii^ ^ 7 y7Wl,7 5 Botb:*! 
<i^Jil^-^*-;l.HIiI»7 6 B S^:ft-LTm^S4 1 L 
TS^7 2B<o^NR«SA*Sg^fc:A*$irTV^S. $ 
t>^. ii^a7 2B<7)aj:Jjm-^S5tiJi*iS7 7fc:J:o 
•CJila^it^Sb. ^li4BS»7 4fc:«»g^t LTA 

[00161 «S«a7 2A<Daj:*)<i^^>'N>H-'< 
X7 -f 7 8tca^C: i: t J: -^T"^ *7';Hi^WB ■& 

50 [00171 nacoffljSfcinif. t -y htjEtriEfl: 



5 

[00 18J 

[0 0 191 *5lfeHacoaWJiJ:a<oHa^fc:S*. fS# 
[00201 

9<n^:K^)vmm£}mz^\^x. -m.T.'ftws^ixst 
fvhm^<fy\^'<jvi:mmi^\:M'^\^x^xc^^. 

[00211 iBtx-f x^iO'>:r :^7Hi^?i|^y5rafc:J: 

S-:?^ >'Xmt^my^yir)V^^-)V H $ ^> fciS 
3?*«7*hx-fx^':?A»^><7)aJ:*Jli^^'<jK7) 
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6 

7 * hx x:? ^'A-f>ai^j§it6jtfr(?5<i^<oy x« 
ED*>jK^^<7)^i^tt>^^T^r^)SEFM<i^lS^ 

[00 221 ia*fl2T«, jg^mfaffi^fcia'sJ 

^< fc tmEh 7 -/ ^oS*:firi&jfc:2^Si]$tut7 * h 

X'fx^'rj'i&fflk^TeiajL. s«iaje*&>^>MEh7-/ 

x-fX^to-^^rT-yMi^ff^SrffittJV^r. m2t}^Sil 
^i)^tthm^nVK)Vi:f^ 1 2Sl»fi 

«3t*>^.#^.iiJtEFM<t^fc:S-^i,%r. ffiSHm^it 

«7-f;l'^i&aLTS^l©l»m#t^:-tfc^t{c^ g 

miSlfflHi^?rR«KL-CI5EIB2$!»li^fc^rL, roE 
20 iJ-yr^P^^-zW Km^5r««7 ^ )V9 Jra * T'/l' 

[00231 K*r -f x^<0'>* T-yMi^S^yrffiCJ: 
iitf. fB«i<0R:«ff^lKt^63tx-fX^'*>/^«05M* 
2i^Sil5n^7 * hx ^ x^' rJ'coS:^*??^ 

f^2fmm^{z^'>x^n\^^^m^^n.h. iJt. 
30 *»^>#t>ii>tE FM^i^t:a'^^^■c1^>7•;^*-;^ k 

Ji^T. B?a§glXlf^2*iWi^i. EFM©^ 
t:^':JV»T1^yrrt'*-4'F3nT^?<i. EFMM 
^fciiiEUt: K^*07 *>x ^ x:? ^*»^.<oaj:b<i 

^U'Ol'?:^^?^. 3l*O7*hX'fx^':J'A»^>i0ai 
T\ B?E2-:>c07*hx'fx^'^'*»^ai^)Six6]«JrO 

EFMg-tift^ffls$<t. '>*yyHi^t:te{t«.y>f 

[00 241 |g*Ja3-Cli. IfemfSllfSfca-:^ 

^r< fc t,B?£h 7 y :70tfefirifiJt:2i^Si|$tUt7 * h 
50 x-fx^':?$:fflV>TeiaiL. iEeiailg**-^>B>fah7-/ 
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[00251 mtT -f x^to-? * r;Ml^B4flStc J: 
fcioT. 19E2^^Si)$fi^7*hT-fx^^'<^:fr<0 

^<r>?f.ifi. miy ^ iv^i^iX-yx-w^fm^tLxia 
m,mi.m'iX9is^t>(r>m^t>m(:>ixfi.^vu 30 

E FMm^'^RttS t # t:<OAm£isr3Ei8«BlilK*>4. 
hXo{:MmhZt\zi.-^X. |ifS«ffSSfc:i>»->t:« 

[00261 tt:. mm4Xii. w^^mnzmrf 

^yx:mTtxmL^tU::hy'v-?i^L. Uhy-zftz 
^-yxyivhtm^^ivfz^f^x^tf^t^ffi^^i'y 50 
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t:tifi.yitVT=^T9 90>--^ff)yitYf^T991}*h 

^^x\^^-rhfiiiff)^m&m^t. mi.2^^^ix 

tzyirVf'(T^9<r)Wj<r>yirhT^T9 9i)^h\^^ 

^tihm^<^v^vi^2vmmn^-rs\\x%^^^ 
x\^^-i-hm2<7>-sr^m/mii. mmimtm^i 
^)x,^m^\y^vtm^2<nisi$smm^\!i,^m 

fi^ta^v . OT£«»ia?s<oai:^j<i-^* 1^y 7-;p* 

£0*SrBiriBigi$!)ti«i-^t Lxwiii-^im,y -( 
mis^mmmiwsii.xmis^2ummtL 

[ 0 0 2 7 1 gBtr >r X <0'> * y/Hl^S^SIStc J: 

t/^2©l«^^t:«-:J),^Tm 1 atxm2<?)^l^JMIe|BiB 
trioT-eti-ftilEfli^n. S^HiBfcioT. nam 
1 ai^lg2<oiiilgJilaiii*i<?>aJ:>jm^u<;p<^>ll<^U'<. 

y-tyh&ji^ff)^t/i. imy^fu^izx-ixmemm 
mm^ttxibij^tih. z;ix\ tmmyi)i^i>^ 

3!p'^>^^>*i:t E F Mli^CS-:»V>Tlli2IHl^1?->r 

K $*LT4«$fi. E F Mfi^fc^is trisa 

-ti-S. ifc, M!Bm2S«l«i^llR)!£laI»(cJ:->-Claa 
<^RIf3K*»<9#*>*l>iE FM<i-^*cfiqtt5 fc %tc<^* 

19^ 1 »vm2<oTOilaiHi»*>iJ>aj:>j3ix2.<i^^ 



J 
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[0028] 

m&simm-Vf^i:i>'oxm.t. mh. io«ih'- 

Ar-zi^AT-yU&i&fflV^/i^ttyr^ryr. 21, 2 2 

%^tmm. 3 2iim^. ssim'j'x^y^. 34 

iio-j^xy ■< (LPF) , 3 5«AyKy'CX7^ 

[oo2 9]3tt y^'r-/rio(i. m^4^m<r>y 

1 ldc7)^tt^3tfiAl/*fflfc:fiS 
f«.T'fx^':5'l lb. 1 1 ccO^H^jtfi$rffl<-^Th 

11a, 1 lc<0^if^3tiUSltfx>fX^':5'l lb. 1 

[0030] lll«Lig<iS|2 l«3tt y:7r-yn 0O7 
*hx-fx^':J'l 1 a. 1 1 d3&»^>aj:^$iiS«ffi5rA 

:)jLxztLf>^:m.Ltimj±y/iitii:hL. mmim 
22\iit\:'/9rfy^\0(r>yitV'r^T-99\ i b, 
1 1 c1j^t>^^^1xhmKiX)iLXZ.itt^i:ismLti 

mEV2^aj:jj-r&. 

[0 031] iJt. ln««2 3t:m£EVl. V2i^?J] 

^ii. tms23izxr>x:itit>i>^im^ivxmaim^ 

(RFg^) fctxaiii^^iSt^^t:, «Evi. V2 
<^)IKD«EV3*»'«3i[»2 4t:T^$<t. ^(OmEV 
3*J h 7 -y^y^^^Hm^TE t LTffi^^tlS. 

[0 0 3 21 $^>t:, 1smMmS2ii)-(^tii:h^tifim. 
EV 1 tt, fe^3:^T:^-tc 1 i:ittX-sFSmmm»3 

lizxij^ii. ^irssmim3nzxr>x. mmsv 

coni:3t^\^xnsmm^miz^tt^ixf::mS.y4 1 
LT«S[3S3 2t:A*$n&. mS3 2mR!SJ<iJ 

yTy9-C2^^U-cmEV2*5A*5ii. m^32 

iizitf><o^i:m^y5bixtii:fjth. ;i<7>m^ 

V5»4m^X>( yi-3 3<^mi<^«A3 3 atcA:>jSn 
i>b^{z/^>]ij^xy-ifi'^ 3 Sizxjj^tih. 
[0 0 3 3] mi'^X'f •>/f-3 3c7)|g2<0«^3 3bliS 
Sn- 3 3 c <iow\-x 7 -f 3 4 <7)A*SS?^ 
t K 3 yr 3 6 iittXISi 

(^m.^itf:iEFMm^izX'»xm*)mti^ti. efm 

<t^>'W UK^PcDfc ^gn-3 3ciimi <0&S[3 3 a 
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1 0 

3 3b{C«g$n&. 

[0034] ClCl-C, ^^;^>f •y^3 3t*-;l'H3i' 
h. 

[003 51 IHi^V5«, m^X>f -/f-3 3?r:frLT 
o-n;;?.7-<;P:?4 2t:A:^$it«t. u-f^xy^iv 
:?34fcJ:oTlHl^V5A><?>0r^<O^Sda. 0l;c.tf4 

0KHziaT<^^imjs^<^;^»*««iai$^iT, m^Lfc 
10 [0036] -:^r. Yf^xy ^iv935 tcA:») 

a2 2 . 0 5 K H z i+'t^t-rsm^ada^^rto^ 

X^^^flh. 

[0037] iJjfc:. Bua<7)««J: O^SrS+HifeJgScol) 

mm4a>mmmii:^-^\.yzwm-i>. itr^x^ 

S h ^ -y JrSi-tS -e«R F m^{±E F Mm^fc J: 
20 oT^$ii<:t><Di:^rS. taf^T. RFm^^>EF 

[00381 LiJ-L. ^*:/)im^<m^tz£mti-h 
mvi. W2i>EFyim^mXLt:i><7)t^j:it^ 

fc:. mEVl. V2(/)]^-^Umr>fiiL<Dt^r>X\>'^ 
S. ^CIT. *llttJBSTJ4iii'=><omEV 1 . V2fc: 

mx-i-hEFMm^&^i:imL<^?>xotz^ 

4i{IUS3 1 fc:J:->TmJBEVl<0V'<A'^ttiEL)tmEV 
4^4*L. $^>fcCOfMEV4f:mEV2i:c^>lim^ 
V5$^3^^3 2t:J:oT4^SC:tfc:J:'3. efm 
30 Aj^M\L^\.mzy5inx. c:co«BEV5*>^>'> 

[ 0 0 3 9 1 iiRE»i<i3S 3 1 t:t}(tS«EV 1 <7>MEt: 

(i#V5^o-M;^7<;W^'34tA*L, owcx7 
>f;l.^'34(Cj:->TlHi^V5<^)tJ*g««4)-, B|lt>EF 

mnm^imiu ztummsvcoatLxmEE 

Vl$^ajEL-CV^«,. 

[00401 a->-C. H4fc:^J:3fc:«EV4<0^'C 

Mmsy2ff)u<ji^bimmi'<fi'b^tii(nx. m. 

40 EV4<0/-fXj«i^ai^EFM<i^l£^i:mEV2<^y 

m^&x/E F mmnmbtfiiQ^^ti. J >f xm 

[ 0 0 4 11 ^ i-c, 04 \:5t:tmwmsix\imm& 
vcon*«r5x^r<o-cn^<aiHi»3 1 ay-f ySrTtf 
S:fr|iilt:i6#L. *fc^V4*fmEV2J:0<>'h$v> 

mis 3 iiiy-f y«:±»f s^risjfcirfrf 

[ 0 0 4 2 1 15a t:t J: d intf, fS* 

50 =5:mtcJ:->T«»cjEir5:'>*:^yHi^WB$:S4-C& 



1 1 

SCOT, XifyV/mm. ^iZhy-/^y^r:fyt^<7)yt^ 

T-f;^^'(^^i^v^li;:^^JI.- (skew) *54tTv% 

T t> A 1 T P T- ^J' 2: jBStlf^-r 4 C t *>'r& ^. O 

[ 0 0 4 3 ] ijct:. ^w^ff)f^20misms:mm 
ft^fflv%fc5iet y^r /r. 21. 2 2Jijii»ii@s. 

2 3»iJlfflE55, 2A\im^. 4 1 A. 4 1BJ±^r^ 
<BlHl». 4 2ti«»S, 4 3J±S^X^ y^, 4 4<±7lt 
-;l.HriyT>^, 4 5»4iabJaiiS. 4 6«o-y^x 
y^)V^ (LPF) , A7\tmmm^. 4 8»iAyH 
-'N-X^^yl/^ (BPF)TfcS. 
[00 44l3tK''5'^Ty7-10«, S»<7)4^a507 

T'fT:5'rJ'l la. 1 1 d(?>&ftS3tfiar;f:i&llt:ias 

-r&T^x^'^'i lb. 1 1 cc^>^fts3!a^fflv^Tf 

11a, 1 IccO^ttSjtaai/x^X^'^'l lb, 1 

t 0 0 4 5 ] JlfflU^B352 1 :7r -yTl 

*hT^7':J':J'l la, 1 1 d*>^>ai^)$tiS«ES^A 

2 2«ptbr-7^'T-7T10cO7*hT'fT^'5'l 1 b. 

«EV2$^ai*-rs. 

[004 6] iJt. Jl«tS2 3fc:mEVl. V2*SA* 

aiffl«S2 3t:j:oT^ii<^>*^im3itTiiajm# 

(RF<i^) fcLTaj^J^itSfcJ^t:. €EV1. V2 
i0lK0mflEV3*««^2 4fc:T4lE3<l. C<7>^V 

[004 71 $/?>fc. mmi^2Ht-t>}Si^^tiftm 

EVUi, te^3>'xi^C 1 $^:ft-LT^I^«g<i|51B4 
lAfcA*2<i. ^iIXJi<ilHl»4 1Afc:J:oT, Mtipm 
EVconifc:S'^v%TmBEf&m^fitl5i. '?>it^mJEv 
a fc LT«^4 2<7)^fRiSA:»)}rFfc:A*$it& . 
[0048] i:^:. 2nffl[|g2 2*>^>JiJ^j$Jx>::mBEV2 
te^3y7'yirC2?r:rt-LT^I^«SS4 IBtA 
-h^fi. '^rSim^A 1 BfcioT. !HWSEVcon2t: 

SLS4 2<7)RisAijag^tcA*$<iS. 
[004 9]«ffi[«4 2ttA*$fl>J:mEEVa. Vb<^ 

-/ f-4 3<0lg 1 «0feS4 3 aftl^^^y K-'^X7 ^ A' 
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1 2 

:?4 8«A*JS^tcA:>)Sit6. 
[0050] m^X>f ••y^4 3ff)m2<^}^4 3 bti^ 
ft^fl. «fr4 3 c«||i6ti4i2l4 5<^m^fjmi' 

^>S^2*t3tEFlVHl^(Cj;oT«0S/.^>n. EFM 
mmpJ\^ l^^V(Ot ^W^4 3 c Jim 1 <0«^4 3 a 
tS^^ir. a-^^;UOi:^Sfr4 3c{i^2<0«^ 

10 [ 0 0 5 1 1 ifc. ia!)Ji«aS4 5oaj:ftJg^<i-e£7)R 

[0052] d^-C. m.TX^ •y^4 3t^^-)U]^ay 

fy^A 4R{/^m&i^4 3\zX'>x^yr)Vit>~)V 

[0053] »i1i§§4 3t-t,\^^^ith^^-lVYm 

^Vdtt, xi~f^xy ^)V94biiiX))^1xhb. o- 
J^Xy ^)i'-94e J: oT*-7P Kli^v d *»^>0f^<O 

e!xif4 0 K H ^vxfn^m&'ifffi^f^im^ 

20 $iiT. fflaL<:Slffl«BEVconlfcUTaj*$*t4. 

[0 0 541 ^h^. mmKvcx«A\iSM.vmm&4 

[00551 -H. /N'>hVN-X7 lA'948{iZX)j^1X 

a2 2. 0 5KHxi:'^i.''ti-hm^^mL^mi^com 
xiii:f3^tit. 

30 [0056] M2<offlj£j: o^hm2ffmmmtzxti 

F<i^>/i> E F Md^ir^^h Z t ifV^ S . 

[0057] Lt^L. ^*y}vm^a)mnz^fth 

[00 5 8] ClCl-C. ^ts^lttm-CliClil^comEV 

40 1, V2fc:iaA-ri.EFMm^j£iH)i5^L<^:OJao0r 

4 1 A. 4 1 BfcioXmEVl , V2<0U'<yl'=&ffiE 
LJtmEVa, Vbi&^ri^L. Sf.tr<0«EVa, V 
hcrnm^v c 2r^S4 2 1 J: oT^JiWS i t J: 
EFM^^W^L^Tl^^-^PHg^Vd^^T. 
C:<^)*-;l^ V d A»^>'> * 7';m^J:|f4 V ^ 
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* NOTICES * 

Japan Patent Office is not responsible for amy 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the wobble signal regeneration 
method used for the information record regenerative apparatus of an optical disk, and its equipment. 
[0002] 

[Description of the Prior Art] As conventionally shown in the recordable optical disk 1 of a write once 
optical disk (CD- WO) etc. at drawing 2 , the truck 2 which winds with few amplitude beforehand (it 
moves in a zigzag direction) is formed in the record section in the shape of a spiral. The wave of this 
truck is ATIP (Absolute Time In Pregroove). The absolute time information called data is expressed, 
22.05kHz is made into fundamental frequency, and the FSK (Frequency Shift Keying) modulation of 
that frequency is carried out so that ** IkHz may change according to whether the contents of the bit, 
i.e., this bit, are " 1 or it is "0" to every [ corresponding to 1 bit of ATIP data ] length (seven periods 
with a frequency of 44.1kHz). 

[0003] Moreover, ATIP data consists of frames which a large number which consist of a bit string to 
which one frame equipped the position with the frame alignment signal of a fixed pattern, including the 
bit of one constant (84 bits) followed, and each frame is repeated with the period with a frequency of 
75Hz. 

[0004] On the other hand, when recording information, such as voice and an image, on the recordable 
optical disk mentioned above, the control information showing the number of channels of music, the 
existence of pre-emphasis, the number of music, the time amount from the beginning of music, the 
absolute time from the disk most inner circumference, etc., i.e., sub-code data, is recorded on 
coincidence. This sub-code data consists of many frames which consist of a bit string to which one 
frame equipped the position with the frame alignment signal of a fixed pattern, including the bit 
(however, the unit length corresponding to 1 bit differing from a case with ATIP data) of fixed numbers 
(98 bits), and each frame is recorded with a period with a frequency of 75Hz. 
[0005] Here, to actually record information on an optical disk, since it is defined by specification that 
frame synchronization of ATIP data and the sub-code data must be carried out, and they must be 
recorded, it needs to reproduce ATIP data. For this reason, when reproducing ATIP data conventionally, 
it reproduced as an analog signal (wobble signal) which detects the wave mentioned above and has the 
period of a wave, and was getting over by the FSK demodulator circuit using an analog PLL circuit etc. 
[0006] However, there were the following troubles in playback of a wobble signal. 
[0007] That is, a tracking-error signal takes the difference of right and left of return light reflected from 
the optical disk on the photodetector of an optical pickup. Therefore, when an objective lens followed 
and moves to the eccentricity of an optical disk, naturally the spot of return light moves to right and left 
also on the photodetector in an optical pickup. Here, although a noise is not overlapped on a tracking- 
error signal if considering the case where a noise is in return light all the incident light reinforcement to 
each photodetector is these level, when the level of incident light reinforcement on either side differs, a 
noise and an EFM signal component will be overlapped on a tracking-error signal, and C/N of the 
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wobble signal WB will be reduced. 

[0008] for example, to the optical disk of a postscript mold which was mentioned above When a wobble 
signal is reproduced in the field where information was recorded, and the field to which a non-recorded 
field exists and information is recorded, If eccentricity etc. is in an optical disk, it will be overlapped on 
a wobble signal, the signal component, i.e., the EFM signal component, of recording information, and 
C/N will be reduced, ATIP data will not be able to be reproduced correctly, but big trouble will be 
caused to a search, and a malfunction will be caused. 

[0009] In order to reduce such a malfunction, by the 1 beam push pull method, the wobble signal was 
reproduced by circuitry which is indicated by JP,6-44568,A. 

[0010] That is, wobble signal regeneration equipment consists of Adders 71 A and 7 IB, Subtractors 72 A 
and 72B, coupling capacitors 73A-73C, the adjustable amplifying circuit 74, clamping circuits 75A and 
75B, peak hold circuits 76A and 76B, an amplifying circuit 77, and a band pass filter (BPF) 78, as 
shown in drawing 3 . 

[001 1 ] Moreover, 10 is an optical pickup and the photodetector 1 1 of well-knovm quadrisection is used 
as a photodetector 1 1 which receives the reflected light from an optical disk. Moreover, the voltage VI 
and V2 corresponding to the sum total light income of the detectors 1 lb and 1 Ic located in detectors 
[ which are located in the left-hand side of a truck /11a and lid] sum total light income and right-hand 
side is generated by summing amplifiers 71 A and 7 IB. 

[0012] Here, in voltage VI and V2, when the quantity of light of the reflected light beam from an optical 
disk changes according to a pit in the predetermined range and a groove changes to radial [ of a light 
beam ], where bias only of the predetermined level is carried out, according to a pit, it changes a period 
with short signal level, and the whole signal level is further changed according to a groove. 
[0013] On the other hand, voltage VI is inputted into the adjustable amplifying circuit 74 through 
coupling-capacitor 73 A, and voltage V2 is inputted into the non-inversed input terminal of clamping 
circuit 75B and subtraction machine 72A as a signal S2 through coupling-capacitor 73B. 
[0014] Moreover, the output signal SI from the adjustable amplifying circuit 74 is inputted into the 
inversed input terminal of clamping circuit 75A and subtraction machine 72A through coupling- 
capacitor 73C. 

[0015] The output signal of clamping circuit 75 A is inputted into the inversed input terminal of 
subtraction machine 72B as a signal S3 through peak hold circuit 76A, and the output signal of clamping 
circuit 75B is inputted into the non-inversed input terminal of subtraction machine 72B as signal S4 
through peak hold circuit 76B. Furthermore, after the output signal S5 of subtraction machine 72B is 
amplified by amplifier 77, it is inputted into the adjustable amplifying circuit 74 as a control signal. 
[0016] Moreover, the wobble signal WB is reproduced by letting the output signal of subtraction 
machine 72A pass to a band pass filter 78. 

[0017] According to the above-mentioned configuration, the signal level of RF component which 
changes according to a pit is between an input signal SI and S2, and after amending the signal level of 
an input signal SI so that it may become equal, since these difference signals are generated and it is 
reproducing as a wobble signal WB, even when the incidence location of the reflected light beam to the 
optical pickup 10 changes by secular change etc., mixing of RF component to the wobble signal WB can 
be reduced. 
[0018] 

[Problem(s) to be Solved by the Invention] However, it had the trouble of components mark havirig 
increased and becoming cost high while the conventional wobble signal regeneration equipment 
mentioned above had the complicated configuration. 

[0019] The purpose of this invention is to offer the wobble signal regeneration method of the optical 
disk which can reproduce an always exact wobble signal by the easy configuration, and its equipment in 
view of the above-mentioned trouble. 
[0020] 

[Means for Solving the Problem] This invention in order to attain the above-mentioned purpose in claim 
1 The reflected light from an optical disk with which it has a truck moved in a zigzag direction and 
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formed based on absolute time information, there was along this truck, and a pit was formed is detected 
using a photodetector made into a longitudinal direction of said truck 2 ****s at least. In a wobble signal 
regeneration method of an optical disk which reproduces a wobble signal which changes from this 
detection result corresponding to meandering of said truck Level of a signal outputted from one 
photodetector of said photodetector carried out 2 ****s is changed based on a control signal. A 
difference signal which has level of a difference with level of this signal by which level change was 
carried out, and a signal outputted from a photodetector of another side is generated. After carrying out 
sample hold of said difference signal based on an EFM signal acquired from said reflected light, A 
wobble signal regeneration method of an optical disk which reproduces said control signal, and nothing 
and said difference signal for this sample hold signal as a wobble signal through a band-pass filter 
through a low-pass filter is proposed. 

[0021] As for level of a signal outputted from one photodetector of a photodetector which receives the 
reflected light from an optical disk set as the informational record playback object, and which was 
carried out 2 ****s, according to a wobble signal regeneration method of this optical disk, the level 
changes with control signals. Furthermore, a difference signal which has level of a difference of level of 
this signal by which level change was carried out, and level of a signal outputted from a photodetector of 
another side is generated, and a wobble signal is reproduced by letting a band-pass filter pass in this 
difference signal. Based on an EFM signal with which said control signal was acquired from the 
reflected light from an optical disk, sample hold of said difference signal is carried out here. Since it is,, 
furthermore generated through a low-pass filter, output signal level from one [ said ] photodetector is 
changed corresponding to an EFM signal and offset of output signal level from both photodetectors is 
mostly made into this level An EFM signal component in phase is offset in a noise component of both 
signals outputted from said two photodetectors, i.e., both signals, and a noise component in a wobble 
signal is reduced or removed. 

[0022] Moreover, it has a truck moved in a zigzag direction and formed in claim 2 based on absolute 
time information. The reflected light from an optical disk with which there was it along this truck and a 
pit was formed is detected using a photodetector made into a longitudinal direction of said truck 2 ****s 
at least. In a wobble signal regeneration method of an optical disk which reproduces a wobble signal 
which changes from this detection result corresponding to meandering of said truck Level of a signal 
outputted from a photodetector of both said photodetectors carried out 2 ****s is changed based on the 
1st control signal and the 2nd control signal, respectively. A difference signal which has level of a 
difference of this signal level by which level change was carried out is generated. After carrying out 
sample hold of said difference signal based on an EFM signal acquired from said reflected light, while 
making this sample hold signal with said 1st control signal through a low-pass filter A wobble signal 
regeneration method of an optical disk which reverses this 1st control signal and reproduces said 2nd 
control signal, and nothing and said sample hold signal as a wobble signal through a band-pass filter is 
proposed. 

[0023] As for level of a signal outputted from a photodetector of both sides of a photodetector which 
receives the reflected light from an optical disk set as the informational record playback object, and 
which was carried out 2 ****s, according to a wobble signal regeneration method of this optical disk, 
the level changes with the 1st and 2nd control signals. Moreover, a difference signal which has level of a 
difference of this signal level by which level change was carried out is generated, sample hold is carried 
out based on an EFM signal which was able to acquire this difference signal from the reflected light 
from an optical disk, and a wobble signal is further reproduced by letting a band-pass filter pass in this 
signal that carried out sample hold. Moreover, said 1st control signal is generated by letting a low-pass 
filter pass in said signal by which sample hold was carried out, and said 2nd control signal is generated 
by reversing said 1st control signal. Based on an EFM signal, sample hold of said 1st and 2nd control 
signals is carried out, and they are generated here. Since output signal level from a photodetector of said 
both sides is changed corresponding to an EFM signal and offset of output signal level from both 
photodetectors is mostly made into this level While an EFM signal component m phase is offset in a 
noise component of both signals outputted from said two photodetectors, i.e., both signals, and a noise 
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component in a wobble signal is reduced or removed Maintenance on fixed level is almost attained in 
level of a wobble signal reproduced. 

[0024] Moreover, it has a truck moved in a zigzag direction and formed in claim 3 based on absolute 
time information. The reflected light from an optical disk with which there was it along this truck and a 
pit was formed is detected using a photodetector made into a longitudinal direction of said truck 2 ****s 
at least. In wobble signal regeneration equipment of an optical disk which reproduces a wobble signal 
which changes from this detection result corresponding to meandering of said truck An adjustable 
amplifying circuit which level of a signal outputted from one photodetector of said photodetector carried 
out 2 ****s is changed based on a control signal, and outputs it, A subtractor circuit which outputs a 
signal which has level of a difference of level of a signal outputted from a photodetector of another side 
of said photodetector carried out 2 ****s, and level of an output signal of said adjustable amplifying 
circuit, A sample hold circuit which carries out sample hold of the output signal of said subtractor circuit 
based on an EFM signal acquired from the reflected light from said optical disk, A low-pass filter which 
outputs only a frequency component below predetermined frequency in an output signal of this sample 
hold circuit as said control signal. An output signal of said subtractor circuit is inputted and wobble 
signal regeneration equipment of an optical disk equipped with a band-pass filter which outputs a signal 
of frequency in a predetermined frequency band containing frequency of a wobble signal in this signal is 
proposed. 

[0025] According to wobble signal regeneration equipment of this optical disk, level of a signal 
outputted from one photodetector of a photodetector which receives the reflected light from an optical 
disk set as the informational record playback object, and which was carried out 2 ****s It changes with 
adjustable amplifying circuits based on a control signal, and a difference signal which has level of a 
difference of level of a signal outputted by subtractor circuit from a photodetector of another side of said 
photodetector carried out 2 ****s and level of an output signal of said adjustable amplifying circuit is 
outputted. Moreover, it is outputted as said control signal with a low-pass filter, a frequency component, 
i.e., an offset component, below predetermined frequency in an output signal of said subtractor circuit. 
Here, based on an EFM signal acquired from the reflected light from an optical disk, sample hold of said 
difference signal is carried out, it is generated, and a control signal outputted from said low-pass filter 
changes output signal level from one [ said ] photodetector corresponding to an EFM signal. 
Furthermore, since said control signal turns into a signal outputted from said adjustable amplifying 
circuit, and a signal which has level corresponding to a level difference of a signal outputted from a 
photodetector of said another side only when an EFM signal acquired from the reflected light from said 
optical disk exists, By controlling level of a signal outputted from one [ said ] photodetector by this 
control signal to become almost the same as level of a signal outputted from a photodetector of said 
another side Both noise components are offset in said subtractor, and a noise component in a signal 
outputted from said subtractor, i.e., a wobble signal, is reduced or removed. Furthermore, with a band- 
pass filter, a signal of frequency in a predetermined frequency band containing frequency of a wobble 
signal in an output signal of said subtractor circuit is outputted, and a wobble signal is reproduced. 
[0026] Moreover, it has a truck moved in a zigzag direction and formed in claim 4 based on absolute 
time information. The reflected light from an optical disk with which there was it along this truck and a 
pit was formed is detected using a photodetector made into a longitudinal direction of said truck 2 ****s 
at least. In wobble signal regeneration equipment of an optical disk which reproduces a wobble signal 
which changes from this detection result corresponding to meandering of said truck The 1st adjustable 
amplifying circuit which level of a signal outputted from one photodetector of said photodetector carried 
out 2 ****s is changed based on the 1 st control signal, and outputs it, The 2nd adjustable amplifying 
circuit which level of a signal outputted from a photodetector of another side of said photodetector 
carried out 2 ****s is changed based on the 2nd control signal, and outputs it, A subtractor circuit which 
outputs a signal which has level of a difference of output signal level of said 1st adjustable amplifier, 
and output signal level of said 2nd adjustable amplifying circuit, A sample hold circuit which carries out 
sample hold of the output signal of said subtractor circuit based on an EFM signal acquired from the 
reflected light from said optical disk, A low-pass filter which outputs only a frequency component 
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below predetermined frequency in an output signal of this sample hold circuit as said 1st control signal. 
An inverter circuit which reverses said 1st control signal and is outputted as said 2nd control signal. An 
output signal of said sample hold circuit is inputted, and wobble signal regeneration equipment of an 
optical disk equipped with a band-pass filter which outputs a signal of frequency in a predetermined 
frequency band containing frequency of a wobble signal in this signal is proposed. 
[0027] According to wobble signal regeneration equipment of this optical disk, level of a signal 
outputted from one photodetector of a photodetector which receives the reflected light from an optical 
disk set as the informational record playback object, and which was carried out 2 ****s changes with the 
1st and 2nd adjustable ampHfying circuits based on the 1st and 2nd control signals, respectively, and a 
difference signal which has level of a difference of output signal level of said 1st and 2nd adjustable 
amplifying circuits is outputted by subtractor circuit. Moreover, it is outputted as said 1st control signal 
with a low-pass filter, a frequency component, i.e., an offset component, below predetermined frequency 
in an output signal of said subtractor circuit. Here, based on an EFM signal acquired from the reflected 
light from an optical disk, sample hold of said difference signal is carried out, it is generated, and the 1st 
control signal outputted from said low-pass filter changes output signal level from one [ said ] 
photodetector corresponding to an EFM signal. Moreover, said 2nd control signal is generated by 
reversing said 1st control signal by inverter circuit. Furthermore, since said 1st and 2nd control signals 
turn into a signal which has level corresponding to a difference of signal level outputted from said 1st 
and 2nd adjustable amplifying circuits only when an EFM signal acquired from the reflected light from 
said optical disk exists, By controlling level of a signal outputted from a photodetector of said both sides 
by this control signal to become almost the same Both noise components are offset in said subtractor, 
and while a noise component in a signal outputted from said subtractor, i.e., a wobble signal, is reduced 
or removed, maintenance on fixed level is almost attained in level of a wobble signal reproduced. 
Furthermore, with a band-pass filter, a signal of frequency in a predetermined frequency band containing 
frequency of a wobble signal in an output signal of said sample hold circuit is outputted, and a wobble 
signal is reproduced. 
[0028] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained based on a 
drawing. Drawing 1 is the block diagram showing the 1st operation gestalt of this invention. In drawing, 
the same component as the conventional example mentioned above is expressed with the same sign, the 
optical pickup for which 10 used the 1 beam push pull method, and 21 and 22 - a summing amplifier 
and 23 - an adder and 24 ~ for a subtractor and 33, as for a low pass filter (LPF) and 35, an electronic 
switch and 34 are [ a subtractor and 31 / an adjustable amplifying circuit and 32 / a band pass filter 
(BPF) and 36 ] hold capacitors. [ namely, ] 

[0029] An optical pickup 10 is equipped with the photodetector 1 1 of well-known quadrisection, and 
can perform focal amendment by an astigmatism method etc. using the sum total light income of the 
detectors 1 la and 1 Ic located on the diagonal line in tracking amendment again using the sum total light 
income of the detectors 1 lb and 11c located in detectors [ which are located in the left-hand side of a 
truck / 1 la and lid] sum total light income and right-hand side, and Detectors [lib and lid] sum total 
light income. 

[0030] A summing amplifier 21 outputs the voltage VI which inputted the voltage outputted from the 
photodetectors 11a and 1 Id of an optical pickup 10, and added these, and outputs the voltage V2 which 
the summing amplifier 22 inputted the voltage outputted from the photodetectors 1 lb and 1 Ic of an 
optical pickup 10, and added these. 

[0031] Moreover, vohage VI and V2 is inputted into an adder 23, while these are added and being 
outputted as a read-out signal (RF signal) by the adder 23, the voltage V3 of the difference of voltage VI 
and V2 is generated by the subtractor 24, and this voltage V3 is outputted as a tracking-error signal TE. 
[0032] Furthermore, the voltage VI outputted from the summing amplifier 21 is inputted into the 
adjustable amplifying circuit 31 through a coupling capacitor CI, and is inputted into a subtractor 32 as 
voltage V4 on which the voltage value was changed into the predetermined value by the adjustable 
amplifying circuit 31 based on control voltage Vcon. Voltage V4 is inputted into the non-inversed input 
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terminal of a subtracter 32, voltage V2 is inputted into an inversed input terminal through a coupling 
capacitor C2, and a subtracter 32 outputs these differences as a difference signal V5. This difference 
signal V5 is inputted into a band pass filter 35 while it is inputted into 1st contact 33a of an electronic 
switch 33. 

[0033] 2nd contact 33b of an electronic switch 33 is opened wide, and contact piece 33c is grounded 
through the hold capacitor 36 while connecting with the input terminal of a low pass filter 34. Moreover, 
an electronic switch 33 is changed by the EFM signal reproduced from the RF signal, when an EFM 
signal is high-level, contact piece 33c is connected to 1st contact 33a, and contact piece 33c is connected 
to 2nd contact 33b at the time of a low level. 

[0034] Here, a sample hold circuit is constituted by an electronic switch 33 and the hold capacitor 36. 
[0035] Predetermined frequency, for example, a frequency component 40kHz or less, will be extracted 
from the difference signal V5 by the low pass filter 34, and the difference signal V5 will be outputted as 
control voltage Vcon mentioned above, if inputted into a low pass filter 42 through an electronic switch 
33. 

[0036] On the other hand, the frequency component in a predetermined frequency band, i.e., the 
frequency component in the predetermined frequency band centering on the frequency of 22.05kHz of a 
wobble signal, is extracted by the band pass filter 35, and, as for the difference signal V5 inputted into 
the band pass filter 35, this is outputted as a wobble signal WB. 

[0037] Next, actuation of this operation gestalt which consists of the above-mentioned configuration is 
explained based on the signal waveform diagram of drawing 4 . Playback of the truck in which the 
information on an optical disk is recorded, namely, the pit is formed modulated the RF signal with the 
EFM signal. Therefore, an EFM signal is reproducible from a RF signal. 

[0038] However, while the voltage VI and V2 needed for playback of a wobble signal also becomes 
what the EFM signal mixed, the level of voltage VI and V2 is the different thing, the EFM signal 
component mixed in such voltage VI and V2 with this operation gestalt here ~ ** - by generating the 
voltage V4 which amended the level of voltage VI by the adjustable amplifying circuit 31, and 
generating the difference signal V5 of this voltage V4 and voltage V2 with a subtracter 32 further, the 
voltage V5 which an EFM component does not mix is obtained, and the wobble signal is reproduced 
from this voltage V5 so that it may become equal. 

[0039] In amendment of the voltage VI in the adjustable amplifier 31, only when an EFM signal was 
high level H, the difference signal V5 was inputted into the low pass filter 34, with the low pass filter 
34, it extracted, the envelope component, i.e., the EFM signal component, of the difference signal V5, 
and voltage VI is amended by making this into control voltage Vcon. 

[0040] Therefore, since level of voltage V4 is mostly made into this level with the level of voltage V2 as 
shown in drawing 4 , the noise component of voltage V4 and an EFM signal component, the noise 
component of voltage V2, and an EFM signal component are offset, and the wobble signal WB with 
which the noise component and the EFM signal component were reduced or removed is generated. 
[0041] Here, in the signal wave form shown in drawing 4 , since control voltage Vcon is plus, the 
adjustable amplifying circuit 3 1 operates in the direction which lowers gain, and when voltage V4 is 
smaller than voltage V2, .since control voltage Vcon is subtracted, it operates in the direction to which 
the adjustable amplifying circuit 31 raises gain. 

[0042] Since the always exact wobble signal WB is reproducible with an easy configuration according 
to this operation gestalt as mentioned above, it is stabilized and spindle control, especially spindle 
control at the time of tracking-off can be performed. Furthermore, since AITP data is correctly 
reproducible even if eccentricity or a skew (SKEW) has arisen in the optical disk, a search mistake can 
be reduced sharply. Furthermore, even if secular change of an optical pickup and the property of optical 
disk media change, a servo can always be automatically applied to the best point of C/N. 
[0043] Next, the 2nd operation gestalt of this invention is explained. Drawing 5 is the block diagram 
showing the 2nd operation gestalt of this invention. In drawing, the same component as the conventional 
example menfioned above is expressed with the same sign, the optical pickup for which 10 used the 1 
beam push pull method, and 21 and 22 - a summing amplifier and 23 -- an adder and 24 - a subtracter. 
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and 41 A and 41B ~ an adjustable amplifying circuit and 42 - for a hold capacitor and 45, as for a low 
pass filter (LPF) and 47, the differential amplifier and 46 are [ a subtractor and 43 / an electronic switch 
and 44 / an inversed amplifier and 48 ] band pass filters (BPF). [ namely, ] 

[0044] An optical pickup 10 is equipped with the photodetector 1 1 of well-known quadrisection, and 
can perform focal amendment by an astigmatism method etc. using the sum total light income of the 
detectors 1 la and 11c located on the diagonal line in tracking amendment again using the sum total light 
income of the detectors 1 lb and 11c located in detectors [ which are located in the left-hand side of a 
truck /11a and lid] sum total light income and right-hand side, and Detectors [lib and lid] sum total 
light income. 

[0045] A summing amplifier 21 outputs the voltage VI which inputted the voltage outputted from the 
photodetectors 11a and 1 Id of an optical pickup 10, and added these, and outputs the voltage V2 which 
the summing amplifier 22 inputted the voltage outputted from the photodetectors 1 lb and 1 Ic of an 
optical pickup 10, and added these. 

[0046] Moreover, voltage VI and V2 is inputted into an adder 23, while these are added and being 
outputted as a read-out signal (RF signal) by the adder 23, the voltage V3 of the difference of voltage VI 
and V2 is generated by the subtractor 24, and this voltage V3 is outputted as a tracking-error signal TE. 
[0047] Furthermore, the voltage VI outputted from the summing amplifier 21 is inputted into adjustable 
amplify ing-circuit 41 A through a coupling capacitor CI, and is inputted into the non-inversed input 
terminal of a subtractor 42 as voltage Va on which the voltage value was changed into the 
predetermined value by adjustable amplify ing-circuit 41 A based on control voltage Vconl. 
[0048] Moreover, the voltage V2 outputted from the adder 22 is inputted into adjustable amplifier 41 B 
through a coupling capacitor C2, and is inputted into the inversed input terminal of a subtractor 42 as 
voltage Vb on which the voltage value was changed into the predetermined value by adjustable 
amplifier 41 B based on control voltage Vcon2. 

[0049] A subtractor 42 outputs the difference of the inputted voltage Va and Vb as a difference signal 
Vc. This difference signal Vc is inputted into the input terminal of the 1st contact 43a of an electronic 
switch 43, and a band pass filter 48. 

[0050] 2nd contact 43b of an electronic switch 43 is opened wide, and contact piece 43c is grounded 
through the hold capacitor 44 while connecting with the non-inversed input terminal of the differential 
amplifier 45. Moreover, an electronic switch 43 is changed by the EFM signal reproduced from the RF 
signal, when an EFM signal is high-level, contact piece 43c is connected to 1st contact 43a, and contact 
piece 43c is connected to 2nd contact 43b at the time of a low level. 

[0051] Moreover, the output terminal of the differential amplifier 45 is connected to the input terminal 
of a low pass filter 46 while connecting with the inversed input terminal. 

[0052] Here, a sample hold circuit is constituted by an electronic switch 43, the hold capacitor 44, and 
the differential amplifier 45. 

[0053] Predetermined frequency, for example, a frequency component 40kHz or less, will be extracted 
from a hold signal Vd by the low pass filter 46, and the hold signal Vd outputted from the differential 
amplifier 45 will be outputted as control voltage Vconl menfioned above, if inputted into a low pass 
filter 46. 

[0054] Furthermore, the positive/negative is reversed by inversed amplification 47 and control voltage 
Vconl is outputted as control voltage Vcon2. 

[0055] On the other hand, the frequency component in a predetermined frequency band, i.e., the 
frequency component in the predetermined frequency band centering on the frequency of 22.05kHz of a 
wobble signal, is extracted by the band pass filter 48, and, as for the difference signal Vc inputted into 
the band pass filter 48, this is outputted as a wobble signal WB. 

[0056] According to the 2nd operation gestalt which consists of the above-mentioned configuration, 
when the truck in which the information on an optical disk is recorded, namely, the pit is formed was 
reproduced, the RF signal was modulated by the EFM signal. Therefore, an EFM signal is reproducible 
from a RF signal. 

[0057] However, while the voltage VI and V2 needed for playback of a wobble signal also becomes 
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what the EFM signal mixed, the level of voltage VI and V2 is the different thing. 
[0058] So that the EFM signal component mixed in such voltage VI and V2 with this operation gestalt 
may become equal here and the voltage level beyond a predetermined value may be obtained By 
generating the voltage Va and Vb which amended the level of voltage VI and V2 by the adjustable 
amplifying circuits 41 A and 4 IB, and generating the difference signal Vc of this voltage Va and Vb with 
a subtractor 42 further The hold signal Vd which an EFM component does not mix is obtained, and the 
wobble signal is reproduced from this hold signal Vd. 

[0059] In amendment of the voltage VI and V2 in the adjustable amplifier 41 A and 4 IB, only when an 
EFM signal was high level H, sample hold of the difference signal Vc was carried out, with the low pass 
filter 46, it extracted, the envelope component, i.e., the EFM signal component, of a hold signal Vd, and 
voltage VI is amended by making this into control voltage Vconl. Furthermore, when control voltage 
Vconl is reversed, control voltage Vcon2 is obtained and this amends voltage V2, push pull actuation of 
the adjustable amplifying circuits 41 A and 41B is carried out. It enables it to reproduce a wobble signal 
on the fixed level optimal thereby always. 

[0060] Therefore, since level of voltage Va is mostly made into this level with the level of voltage Vb, 
the noise component of voltage Va and an EFM signal component, the noise component of voltage Vb, 
and an EFM signal component are offset, and the wobble signal WB with which the noise component 
and the EFM signal component were reduced or removed is generated. 

[0061] according to [ as mentioned above ] this operation gestalt ~ an easy configuration always exact 

since the wobble signal WB of the optimal level is reproducible, it is stabilized and spindle 
control, especially spindle control at the time of tracking-off can be performed. Furthermore, since AITP 
data is correctly reproducible even if eccentricity or a skew (SKEW) has arisen in the optical disk, a 
search mistake can be reduced sharply. Furthermore, even if secular change of an optical pickup and the 
property of optical disk media change, a servo can always be automatically applied to the best point of 
C/N. 

[0062] In addition, the configuration in the 1st and 2nd operation gestalten mentioned above is an 
example, and it is needless to say that the invention in this application is not limited to this. 
[0063] 

[Effect of the Invention] As explained above, according to the wobble signal regeneration method of the 
optical disk of this invention according to claim 1 Since it is offset synchronizing with an EFM signal, 
the noise component, i.e., the EFM signal component, of a signal of the both sides outputted from two 
photodetectors, and the noise component in a wobble signal is reduced or removed While an always 
exact wobble signal is reproducible, and being stabilized and being able to perform spindle control, 
especially spindle control at the time of tracking-off Even if eccentricity or SKEW has arisen in the 
optical disk, AITP data can be reproduced correctly, and a search mistake can be reduced sharply. 
Furthermore, even if secular change of an optical pickup and the property of optical disk media change, 
a servo can always be automatically applied to the best point of C/N. 

[0064] Moreover, according to the wobble signal regeneration method of an optical disk according to 
claim 2 Since it is offset synchronizing with an EFM signal, the noise component, i.e., the EFM signal 
component, of a signal of the both sides outputted from two photodetectors, and the noise component in 
a wobble signal is reduced or removed While the wobble signal of the always exact optimal level is 
reproducible, and being stabilized and being able to perform spindle control, especially spindle control 
at the time of tracking-off Even if eccentricity or SKEW has arisen in the optical disk, AITP data can be 
reproduced correctly, and a search mistake can be reduced sharply. Furthermore, even if secular change 
of an optical pickup and the property of optical disk media change, a servo can always be automatically 
applied to the best point of C/N. 

[0065] Moreover, according to the wobble signal regeneration equipment of an optical disk according to 
claim 3 It synchronizes with an EFM signal by the easy configuration. The offset component of a 
wobble signal. Namely, the level of the signal outputted from one photodetector of the photodetector by 
which the EFM signal component was made the control signal and made the longitudinal direction of a 
truck 2 ****s with this control signal is controlled to become almost the same as the level of the signal 
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outputted from the photodetector of another side. Since the noise component superimposed on both 
signals with the subtracter is offset, the noise component in a wobble signal can be reduced or removed. 
Since a wobble signal exact thereby always is reproducible, it is stabilized and spindle control, 
especially spindle control at the time of tracking-off can be performed. Furthermore, since AITP data is 
correctly reproducible even if eccentricity or SKEW has arisen in the optical disk, a search mistake can 
be reduced sharply. Furthermore, even if secular change of an optical pickup and the property of optical 
disk media change, a servo can always be automatically applied to the best point of C/N. 
[0066] Moreover, according to the wobble signal regeneration equipment of an optical disk according to 
claim 4 It synchronizes with an EFM signal by the easy configuration. The offset component of a 
wobble signal. Namely, the level of the signal outputted from the photodetector of the both sides of a 
photodetector where the EFM signal component was made into the control signal, and was made into the 
longitudinal direction of a truck 2 ****s by this control signal is controlled to become almost the same. 
Since the noise component superimposed on both signals with the subtracter is offset, the noise 
component in a wobble signal can be reduced or removed. Since the wobble signal of the optimal level 
exact thereby always is reproducible, it is stabilized and spindle control, especially spindle control at the 
time of tracking-off can be performed. Furthermore, since AITP data is correctly reproducible even if 
eccentricity or SKEW has arisen in the optical disk, a search mistake can be reduced sharply. 
Furthermore, even if secular change of an optical pickup and the property of optical disk media change, 
the effect which was very excellent that a servo can always be automatically applied to the best point of 
C/N is done so. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 5] 
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